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different from that of the optical medium. First optical ^ 
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* NOTICES * 

JPO and INPIT are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the optical system which spreads the lightwave signal which consists of an optical modulator 
which has the array of an optical medium and a grid site. It operates so that said optical medium may 
spread a lightwave signal. Said array of a grid site It is arranged at said optical medium and, as for 
some at least, the refractive index of said optical medium shows the different refractive index of said 
grid sites. The optical system which spreads the lightwave signal with which said 1st grid site is 
characterized by making propagation of the lightwave signal with which a motion of said 1st relative 
optical component passes along said optical medium to said optical medium including the 1st 
movable optical component to said optical medium relatively change. 
[Claim 2] 

Said array of a grid site defines the 1st optical path which passes along said some of optical media 
[ at least ], 

It is the optical system according to claim 1 characterized by preventing that said a part of lightwave 
signal [ at least ] spreads [ in / said 1st optical component is movable between the 1st location and 
the 2nd location, and / said 1st location ] said 1st optical component in accordance with said optical 
whole path. 
[Claim 3] 

The optical system according to claim 2 by which said 1st optical component carries out filtering of 
said lightwave signal, and light of the frequency chosen among said at least one lightwave signal is 
characterized by preventing spreading in accordance with said optical whole path in said 1st 
location. 
[Claim 4] 

Said array of a grid site defines the 2nd optical path through said some of optical media [ at least ], 
Optical system according to claim 2 by which said 1st optical component is characterized by the 
thing of said lightwave signal re-oriented so that said part may be spread in accordance with said 2nd 
optical path at least in said 1st location. 
[Claim 5] 

The optical system according to claim 2 by which said 1st optical component is characterized by 
enabling it to spread a lightwave signal in accordance with said 1st optical whole path in said 2nd 
location. 
[Claim 6] 

The optical system according to claim 1 by which the refractive index of said 1st optical component 
is characterized by changing to the direction of a motion of said 1st relative optical component to 
said optical medium. 
[Claim 7] 

The optical system according to claim 1 characterized by including further the actuator arranged in 
[ in order to move said 1st optical component relatively to said optical medium ] actuation. 
[Claim 8] 

the 1st optical component which operates so that propagation of the lightwave signal with which it 
consists of forming the optical medium which operates so that a lightwave signal may be spread, said 
optical medium has the array of the grid site arranged here, some show the refractive index of said 
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grid site lower than the refractive index of said optical medium at least, and said 1st grid site passes 
along said optical medium may be affected — containing — and 

The approach of modulating a lightwave signal by which it is characterized by consisting of moving 
mutually said the 1st optical component and said optical medium relatively in order to change said 
propagation of said lightwave signal which passes along said optical medium. 
[Claim 9] 

The approach according to claim 8 characterized by moving said the 1 st optical component and said 
optical medium consisting of moving said 1st optical component [ 1st ]. 
[Claim 10] 

Furthermore, the approach according to claim 8 which receives a lightwave signal in said optical 
medium, and is characterized by consisting of re-orienting said received lightwave signal 
alternatively. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Especially this invention relates to the system and approach of using the optical component of an 
ejector half, in order to change the propagation of a lightwave signal which generally passes an 
optical medium about an optical system. 
[0002] 

[Description of the Prior Art] 

There is an inclination to use an optical transmission system, as a result of the demand which 
increases the data handling capacity of communication system. In a typical optical transmission 
system, an input electrical signal is supplied to the driver which controls the light source. And the 
lightwave signal generated according to the light source can determine a path through various optical 
transmission media like an optical fiber. Finally, a lightwave signal is changed into an output 
electrical signal, in order to use in those purpose points meant. 
[0003] 

In many cases, path formation of a lightwave signal is performed by changing a lightwave signal into 
an electrical signal, and re-orienting an electrical signal from it. For example, an electric packet 
switch can be used in order to orient with the switch output which had the electrical signal equivalent 
to two or more inputs chosen. And the re-oriented electrical signal is changed into a lightwave signal 
in order to spread further. 
[0004] 

On the other hand, research and development in the optical device using a photograph nick crystal is 
also done, and application in various fields including optical communication is expected. Although 
the example is indicated by each following reference about the device using a photograph nick 
crystal, these reference is referred to also in the below-mentioned operation gestalt. 
[0005] 

[Patent reference 1] U.S. Pat. No. 6,175,671 
[Patent reference 2] U.S. Pat. No. 5,65 1,818 
[Patent reference 3] U.S. Pat. No. 5,998,298 
[Patent reference 4] U.S. Pat. No. 5,784,400 
[Patent reference 5] U.S. Pat. No. 5,389,943 

[Nonpatent literature 1] J.D. work besides Joannopoulous, and "Photonic Crystals: Moulding the 

Flow of Light" — Chapter 5 (Prinston University Press, 1995), 

[0006] 

[Problem(s) to be Solved by the Invention] 

It is desirable to maintain the lightwave signal spread through an optical transmission system in an 
optical field because of various reasons, for example, the electrical signal from a lightwave signal — 
and — and changing conversely again often produces loss of a signal, and/or a strain as a result. It is 
thought that it is difficult to develop an optical component like the optical switch which can be used 
in order to operate a lightwave signal in an optical field, though regrettable, especially compact high- 
speed-data transmission is possible — it reached and it was difficult/or to offer the optical component 
of low loss comparatively. Therefore, it is clear that the demand to the system and approach of 
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conquering this fault exists. 
[0007] 

[Means for Solving the Problem] 

This invention relates to use of the optical component of the ejector half for changing propagation of 
the lightwave signal which generally passes along an optical medium. Furthermore, if specified, a 
movable optical component will affect the propagation property of the optical transmission line 
which was combined with the grid site of an optical medium, and was formed in the optical medium. 
By moving at least one optical component relatively to the arranged optical medium, especially an 
optical component can change the 1st propagation property, even if there are few optical media. 
[0008] 

The optical modulator by this invention contains the optical medium which spreads a lightwave 
signal. The array of a grid site is arranged in the optical medium, and some at least show the 
refractive index of a grid site from which the refractive index of an optical medium was different. 
Said 1st grid site at least has incorporated the 1st movable optical component relatively to the optical 
medium. The propagation property of an optical medium can be changed with motions of the 1st 
relative optical component to an optical medium. 
[0009] 

The approach of modulating the lightwave signal by this invention forms the optical medium which 
has the array of a grid site. Some contain at least the 1st optical component which operates so that 
propagation of the lightwave signal with which the refractive index of a grid site from which the 
refractive index of an optical medium was different is shown, and the 1st grid site spreads it through 
an optical medium may be affected, And in order [ of an optical medium ] to change the 1st 
propagation property at least, it includes moving the 1st optical component relatively to an optical 
medium. 
[0010] 

Furthermore, if the following drawing and detailed explanation are considered, the other equipment, 
systems, and approaches of this invention become clear for this contractor, or can be clarified. Such 
all additional equipments, a system, an approach, the description, and/or an advantage shall be made 
into the thing in right within the limits of this invention contained in this explanation, and shall be 
protected by the attached claim. 
[0011] 

He can understand this invention still better by quoting a drawing. The component in a drawing is 
not necessarily made into an exact dimension, but in order to illustrate so that the description of this 
invention may become clear, it also includes the part currently emphasized in part. Furthermore, the 
reference mark which is common in a drawing shows the part which corresponds in common over 
two or more drawings. 
[0012] 

[Embodiment of the Invention] 

The system and approach by this invention include use of the optical modulator for changing 
propagation of a lightwave signal so that it may explain to a detail here. Especially the optical 
modulator by this invention has incorporated the optical (that is, it has optical correlation) medium 
which communicates with at least one movable optical component optically. By moving an optical 
component relatively to an optical medium, the optical path defined by the optical medium can 
change so that the alternative modulation of the lightwave signal spread through an optical medium 
may be attained. Typically, an optical modulator is constituted using a photograph nick crystal. An 
example of the following operation gestalten can be constituted using the two-dimensional optical 
waveguide using a photograph nick crystal. 
[0013] 

According to the drawing, drawing 1 is the schematic drawing showing the optical system 10 by this 
invention. The optical system 10 contains the optical modulator 100 which showed only the part, in 
order to give explanation easy. As for the optical modulator 100, two or more grid sites 104, 106, 
and 108, for example, sites, are arranged in this optical medium including the optical medium 102. 
Generally each grid site is formed from the ingredient which the ingredient which forms an optical 
medium shows a different refractive index, for example, a refractive index lower than it. 
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[0014] 

At least one grid site 108, for example, a site, contains the movable optical component 110, and this 
optical component can move it relatively to an optical medium. Furthermore, specifically, an optical 
component can be alternatively moved between the 1st location where an optical component 
communicates with an optical medium optically, and the 2nd location where an optical component 
changes the propagation property of an optical modulator. For example, the 2nd location can be 
chosen so that an optical component may not communicate with an optical medium optically any 
longer. Other operation gestalten can define the 2nd location as a location where some optical 
components do not communicate with an optical medium optically. 
[0015] 

As an example, an optical medium and a grid site define the optical path 120. The optical path 120 
receives the input lightwave signal 125 in the 1st path location 130 of an optical modulator, and 
supplies the output lightwave signal 135 in the 2nd path location 140. The grid site is arranged so 
that a photograph nick band gap may exist to propagation of the lightwave signal in an parallel 
direction to the even range of an optical medium. This band gap makes easy transmission of the 
lightwave signal in alignment with the optical path defined by the grid site. That is, when an optical 
component is put on the 1st location, an optical path is noticed about spreading a lightwave signal 
from the 1 st path location to the 2nd path location. 
[0016] 

As shown in drawing 2 , the optical medium 102 is sandwiched between the 1st and 2nd substrates 
210 and 212, respectively. Each substrate shows a refractive index lower than the bulk property of an 
optical medium. This makes it possible to confine a lightwave signal in the even range of an optical 
medium. Furthermore, specifically, a lightwave signal is shut up in the perpendicular direction to the 
flat surface of an optical medium with guidance by the internal reflection in the interface between a 
substrate and an optical medium. 
[0017] 

As shown in drawing 3 , each grid site contains components 310, 312, 314, and 316 for an optical 
component, respectively, for example. Generally the optical component is formed from the column 
of the cylindrical shape of an ingredient. The interaction of the interface formed between an optical 
component and an optical medium and a lightwave signal affects propagation of the lightwave signal 
received by the optical modulator. For example, in the mode of drawin g 1 , the interaction of the 
refractive index of various ingredients promotes propagation of the input lightwave signal in 
alignment with the optical path 120. 
[0018] 

The optical component of the grid site of drawing 3 is arranged in the shape of [ two-dimensional ] a 
square. However, the configuration of others including-dimensional [ 1 ], a three dimension, a 
rectangle, a circle, a curve, a straight line, and/or an irregular configuration can also be used. 
Furthermore, a grid site can be arranged so that the optical transmission line in which one or more 
each is prepared by the optical medium in various configurations may be formed. 
[0019] 

In drawing 4 , the movable optical component relevant to the grid site 108 is moved to the 2nd 
location. Especially the optical component is moved to the location where some optical components 
[ at least ] do not communicate with the optical medium 102 optically any longer. Relocation of a 
movable optical component changes at least one propagation property of an optical modulator. For 
example, the amplitude and/or wavelength of a lightwave signal which are spread with the 
propagation path of an optical modulator and/or an optical modulator are changeable. For example, 
in the mode of drawing 4 , spreading the input lightwave signal 125 exceeding an optical modulator 
is prevented. Therefore, the mode of drawing 4 can operate as an optical switch. 
[0020] 

Drawing 5 is a flow chart which shows the function of the mode of the optical modulator shown in 
drawing 1 and drawing 4 . As shown in drawing 5 , it is interpreted as a function (or approach) 100 
starting in block 510, and the optical medium which has the array of a grid site in here is formed. 
Especially each grid site can relate to the optical component in which a different refractive index 
from the thing of an optical medium is shown. In block 520, the location of at least one optical 
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component is changed. Furthermore, specifically, one optical component (or plurality) is 
rearrangeable in order to change propagation of the light which passes along an optical medium. 
[0021] 

As mentioned above, either [ at least ] the optical component of the optical modulator by this 
invention or the optical media are relatively movable mutually. For example, although the optical 
component is movable, on the other hand, the optical medium is fixed. Additionally, instead 
although an optical medium is movable, on the other hand, one or more optical components are 
considered as stationing. 
[0022] 

In the mode in drawing 6 , an optical modulator 100 contains the movable optical component 602 
and the optical medium 604. An optical medium includes the cavity 606 arranged to the grid site 
608. The cavity has the dimension and the form where some optical components [ at least ] 602 are 
held. The optical component 602 is formed as a column of the ingredient which the thing of the bulk 
property of an optical medium shows the different refractive index, for example, dielectric materials. 

[0023] 

An actuator 612 moves the optical component 602, passes through it in a cavity, and moves an 
optical component from/or here outside. An actuator 612 can be manufactured as an example using a 
MEMS technique etc. Along with the axis 614 of a cavity, translational motion of the optical 
component 602 can be carried out into a cavity. It is cautious of the axis 614 of the cavity of drawing 
6 and the longitudinal axis 620 of an optical component being turned in parallel substantially 
mutually. In another mode, an axis hopes that it is not substantially parallel. 
[0024] 

In addition to a mechanical actuator so that according to an actuator 612, another source of operation 
is noticed about being used. Furthermore, the actuator never needs to be reversible. For example, an 
optical component should just move until the optical property of an optical modulator aligns 
suitably. Once it aligns, an optical component is eternally [ temporarily or ] maintainable in the 
location. 
[0025] 

In a certain kind of mode, an optical component can be rotated in a cavity. In such a mode, since the 
optical property of an optical component can change to the surroundings of the periphery, rotation of 
an optical component changes the 1st propagation property, even if there are few optical modulators. 
In another mode, the optical property of an optical component can change along the direction of a 
motion of/or an optical component along with the die length of a component. The example of this 
description is shown in drawing 7 . 
[0026] 

As shown in drawing 7 , the optical component 700 contains many parts 702 and 704, for example, 
parts. Each part of these shows a different optical property. For example, a part 702 shows a 
refractive index lower than the refractive index shown with the ingredient of a part 704. 
[0027] 

As shown in drawing 8 , the optical component 700 can be inserted into the cavity 802 arranged to 
the grid site. Since especially the optical component is arranged in the 1st location 804, a part of part 
[ at least ] 702 is communicating with the optical medium 806 optically. By being arranged in the 1st 
location, an optical modulator shows the propagation property of the 1st setup. 
[0028] 

When the optical component 700 is moved to the 2nd location 902 ( drawing 9 ) against it, it is made 
for an optical modulator to have the propagation property of the 2nd setup shown. Especially the 2nd 
location 902 is equivalent to a part of part [ at least ] 704 communicating with the optical medium 
806 optically. In a certain kind of mode, the 2nd location can include that a part of part 704 and a 
part of part 702 communicate with an optical medium optically. 
[0029] 

The 3rd location of an optical component is prepared in the specific mode. For example, such 3rd 
location can be equivalent to the optical component which does not act to an optical medium as 
optical engine-performance Kaminoseki charge. Other various locations can be used depending on 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/8/2007 



JP,2004-029810,A [DETAILED DESCRIPTION] 



Page 5 of 6 



the propagation property desired so that an optical modulator may show clearly. 
[0030] 

Another mode of the optical system 10 is roughly shown in drawing 10 . As shown in drawing 10 , at 
least one optical modulator 100 is formed, and this optical modulator communicates with an input 
transmission medium, for example, medium 1002i-1002n, and an output transmission medium, for 
example, medium 1004i-1004n, optically, the optical system of drawing 10 — one or more lightwave 
signals — receiving — changing — and — and it is recognized that it is applicable to the various 
applications beyond it alternatively supplied to one or more output transmission media for 
propagation. Therefore, an optical modulator can be constituted as an optical matrix switch. 
[0031] 

Please refer to Roberts's U.S. Pat. No. 6,175,671 specification incorporated here as for example, an 
example of a citation for the information beyond it about a photograph nick crystal. J.D. work 
besides Joannopoulous, and "Photonic Crystals:Moulding the Flow of Light" — Chapter 5, U.S. Pat. 
No. 5,784,400 specification [ besides U.S. Pat. No. 5,998,298 specification;Joannopoulous besides 
U.S. Pat. No. 5,651,818 specification;Fleming besides;(Prinston University Press, 1995) Milstein ];, 
and U.S. Pat. No. 5,389,943 besides Brommer are also incorporated as an example of a citation. 
[0032] 

The aforementioned explanation is offered for instantiation and explanation. An example or this 
invention is not restricted to this without the place which leaves the indicated precise form. In the 
light of the aforementioned instruction, deformation or modification is possible. However, one or 
more modes about which it argued are chosen explained in order to illustrate the basic method of this 
invention, and thereby, by the actual application, it can set in various modes and this contractor can 
use this invention by various modification so that it may be suitable for the specific use taken into 
consideration. 
[0033] 

For example, an optical component can be formed in forms other than a cylindrical shape in a certain 
kind of mode. For example, a hemicycle and/or a rectangle can be used. Similarly, in a certain kind 
of mode, a non-pilaster like a globular form, a semi-sphere, a disk, a rectangle and/or a flat surface, 
and a non-plane form can be used. When it interprets according to the size which was able to grant 
authority with justice and legally, right within the limits of this invention which is defined by the 
attached claim has such all deformation and modification. 
[0034] 

This invention is an optical system which spreads the lightwave signal which consists of an optical 
modulator (100) which has the array of an optical medium (102) and a grid site (104). It operates so 
that said optical medium may spread a lightwave signal. Said array of a grid site It is arranged at said 
optical medium and, as for some at least, the refractive index of said optical medium shows the 
different refractive index of said grid sites. Said 1st grid site contains the 1st movable optical 
component (110) relatively to said optical medium. A motion of said 1st relative optical component 
offers the optical system (10) which spreads the lightwave signal characterized by making 
propagation of the lightwave signal which passes along said optical medium change to said optical 
medium. 
[0035] 

Said array of a grid site defines preferably the 1st optical path (120) which passes along said some of 
optical media [ at least ]. In that case, said 1st optical component is movable between the 1st location 
and the 2nd location, and said 1st optical component prevents that said a part of lightwave signal [ at 
least ] spreads in accordance with said optical whole path in said 1st location in that case. 
[0036] 

The light of a frequency as which said 1st optical component carried out filtering of said lightwave 
signal, and was preferably chosen among said at least one lightwave signal in said 1 st location has it 
prevented to spread in accordance with said optical whole path. 
[0037] 

Preferably, said array of a grid site defines the 2nd optical path through said some of optical media 
[ at least ], and in that case, in said 1st location, even if there are few said lightwave signals, said 1st 
optical component re-orients so that said part may be spread in accordance with said 2nd optical 
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path. 
[0038] 

Said 1st optical component enables it to spread a lightwave signal in accordance with said 1st optical 

whole path in said 2nd location preferably. 

[0039] 

Preferably, the refractive index of said 1st optical component changes to the direction of a motion of 

said 1st relative optical component to said optical medium. 

[0040] 

Preferably, in order to move said 1st optical component relatively to said optical medium, the 

actuator (612) arranged in actuation is included farther. 

[0041] 

Furthermore, this invention consists of forming the optical medium (102) which operates so that a 
lightwave signal may be spread. Said optical medium has the array of the grid site (104) arranged 
here. Some show the refractive index of said grid site lower than the refractive index of said optical 
medium at least. In order to change said propagation of said lightwave signal with which said 1st 
grid site passes along said optical medium, including the 1st optical component (110) which operates 
so that propagation of the lightwave signal which passes along said optical medium may be affected 
The approach of consisting of moving mutually said the 1st optical component and said optical 
medium relatively is offered. 
[0042] 

Preferably, moving said the 1st optical component and said optical medium consists only of moving 

said 1st optical component. 

[0043] 

Preferably, further, a lightwave signal (125) is received in said optical medium, and it consists of re- 
orienting said received lightwave signal alternatively. 
[Brief Description of the Drawings] 

[Drawin g 1] It is the schematic drawing of the mode of the optical system by this invention. 
[Drawing 2] It is the schematic drawing of the mode of the optical modulator by this invention. 
[Drawing 3] It is the schematic drawing of some grid sites of the optical modulator of drawing 2 . 
[Drawing 4] It is the schematic drawing of the optical system of drawing 1 . 

[Drawing 5] It is the flow chart which shows the functionality of the optical modulator of drawing 1 . 

[Drawing 6] It is the schematic drawing of some grid sites of the mode of the optical modulator by 
this invention. 

[Drawing 7] It is the schematic drawing of another mode of the movable optical component by this 
invention. 

[Drawing 8] It is the schematic drawing of some grid sites of another mode of the optical modulator 
by this invention. 

[Drawing 9] It is the schematic drawing of some grid sites of another mode of the optical modulator 
by this invention. 

[Drawing 10] It is the schematic drawing of another mode of the optical system by this invention. 

[Description of Notations] 

10 Optical System 

100 Optical Modulator 

102 Optical Medium 

104 Grid Site 

110 Optical Component 

120 Optical Path 

125 Lightwave Signal 

612 Actuator 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic drawing of the mode of the optical system by this invention. 
[Drawing 2] It is the schematic drawing of the mode of the optical modulator by this invention. 
[Drawing 3] It is the schematic drawing of some grid sites of the optical modulator of drawing 2 . 
[Drawing 4] It is the schematic drawing of the optical system of drawing 1 . 

[Drawing 5] It is the flow chart which shows the functionality of the optical modulator of drawing 1 

[Drawing 6] It is the schematic drawing of some grid sites of the mode of the optical modulator by 
this invention. 

[Drawing 7] It is the schematic drawing of another mode of the movable optical component by this 
invention. 

[Drawing 8] It is the schematic drawing of some grid sites of another mode of the optical modulator 
by this invention. 

[Drawing 9] It is the schematic drawing of some grid sites of another mode of the optical modulator 
by this invention. 

[Drawing 10] It is the schematic drawing of another mode of the optical system by this invention. 

[Description of Notations] 

10 Optical System 

100 Optical Modulator 

102 Optical Medium 

104 Grid Site 

110 Optical Component 

120 Optical Path 

125 Lightwave Signal 

612 Actuator 
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